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Dcacripdoii (OuKcaaKc K3o6pcTeHMii]: 

H3o6peTcsKe otbxwstoi r o6nacTB pcuoBTBa-i tau>i H U^UB Hnboc pa6orr (PMF)* a mmm K csiiico6aM 
BoccraBDaTieaiiH repuenraBocTH ofr^y^HMX kohobh. 

Haaecm 010006 BoocTaaoBncBBii repuerwiBOCTn o6c^HBbOC kqiiobii, miSKimKn^ cqycx KonoHBfai 
BaaxBo^otaspaooopaboc Tpy6 (HKT) BHxe inrepaana HapymcBBH ( XSnupwft EunoBBfai. sasttUBBaaEc 
Ta Muumiyy*Junat> pwrraopa b HKT npa mpimM :iaTpy^m€ Drpocrpaacrae. nowbeM HKT Gfaane 
pacwraoro ypoassi Tfiunoaapywinero pacreopa b cKsasKHBe. npcnaannBaBBe TaMrmmrpymiUyJ^ pacTBopa 
3a o6c^^Byx> KomoiBy npH saKpurou oarpyCHOu npocrpaacTBC H). 

Hq^oenrnm aHanora aaunoiianrrcR d tom. to), a^n^ebix, npcnama manmspyKon^ pacraopa b 
oasonoBBoe npocrpascTeo BOOMOZBa TQjnbKO oon BfaBsosHM B36biTDiiBfaiM ABBncBBEM. vro Be^caoBacso 
qjgnoexBocnc ocTtfnsott mem ofSc^nsott kobohbu, Bonarropbix B3-3& yci^o^Docni TaMnoaapyiosqEac 
uarqnanoB peayTTfaTaraBBOcTb onepauftiA m npesfamzarr 60%. 

HaMlSoiiec CnxsxMM. k b3o6pctchhio hd xexiaraecsoil cyn^Bocxs sanftcrcst. cnooo6 ycraaBOORB nnacrupH a 
BHTcpoane hu tiKM e inmiuciM o6ci^npaA sonoBBfci nyrac nepcKpiirnw aoau BcrepafrmBocra sa^rrpB 
mumipcu B3 MCTWxnBncBoft ipytSu c iiocneny»n^ ce pacanqwaBCM sa cm oos^aBBB ntfuTOfnaoro 
[(21. 



Hq^QcmoE BSBocraoro "i**'^"^^^ sasnmarrcB b tom, ^ro mzacTbipb BfamoJiBeB B3 Merajina, a ano bb 
DooBomcT MSTcpHajx nnacmpflt aaAaBnBBarrb b uaui^BnB 'lyeuwiu/ b « / w ' j ^pw ft BanoBwe. 

GSiixeHBB Tpy^^ooarpaT". 

IIocTaBneHBaH safla^ia HocmracTCH tcm. toj b cixoco6c; BKinavaxm^ ncpcKpuTBc aoHbC KcrcpMcnniBDCTH 
o6c4nBfaix KonoBH B3By-ipB DJiacrrbipcM, BbmuimcHHUM B isQ|c Ac>^<>P^'>>py*=^'°^ Tpy6M, paanHpeaixe 
mxacTupA no Boea Anxme nyrtu coanaHBH Bafibrrofqaoro naaTicHBH* b Kamecm^ pfi^mspytuoA Tpy6bi 
iKaiQjzbsyMyr Tpyfiy b3 TqanaanacTsnBono uaT^asajia, a x36i>rro««Hoe j^flBnam ooqnaxyr 3a c«arr 
paomqxsHsi caMopaaorpcfiaioix^erocH H paciizxipBK>n(crocH Marqurana, KoropbOi sanansBioT xpytSy b3 
i«piiDBnsKrmBoro wiarepHa/ia ncpc^ ncpcspuTflCM aoBfat HerepMCTViBDCTB oikawBOft Konasabt. B saWTBt 
»P»|i^i%^ft i " HMuuiu MftTepnana waianiioyKyr bqidctivkb. a B Konecne caMOpa3orpeBaxnqerc0i h 

CHTB gT*"** **** * ™* !'; TSUBBbOf otipasoM, npa paspyoieBBB Bpovaboc xpyxnaDCM&TepBajiOB (cKanbBue xiopo;pii), 
6eTaBBbiB H McnesotfcTOBBbix Ban^iiHft, KaMCBBbix snwK. An» no6bm npirpnyywro saMHH. Ob 
ooM nDpoanuMX^pasBiiift anxiiMuwifl h BeaapbiBoamcBuft Mwrqnan, nam^ c 



B^jenw^ fpH UQ. lips ~iii «i«JMMw onpnnma CMTB c Bonott o6p«3ycntoi cycneaoBB (palSosan 

cMDCbk Bvnipas^ tiy^yu aainrra a nnvp. q^enaaHut b o6boiTe. nnnesaiqpi pa:wBKHBio, c tcm p^m^lm 
BpcMeBBCxaMWBBROi, locfflct r. o m B uty o n cBBO yneniwHB a«cfc b o6bCMe. YBCinneHiiic g6i30<a - cncncraic 
ng^araiQni xounaBesroB, bxi9|bb^ b eocrae CMrB» npHBo;^ k pasormo b mnype nmparaotBOKBoro 
^aancBBB (6anee 40 MHa). Uofn ftfsBk:nmu. rssppxranflcamaro j^aBmsasi b Tcne o(hieKTa pa^w-iw u y iwa 
BanptHSCBBfl, BpgBOffHmBDe K cfx) paspymeBHio (3). 

EcJiH cycncH3HX) CHTB 3anim> e Tpy6y ira Tcp>ion7iacT«iHBoro MaxcpKana, to cert. m3 MarcpHana. 
pa»«ti^ F ouii >i r^ ^ fw q npa BaTpesaKHH, 3arepi«em>q)OBaTt> kobivji, to <cqpc3 1*5 ^ soMBrrcsi peaxx^iR c 
Bbip/aKStax%£ Tcnna b pacmflpcHnai CHTB. Tama BbQ^cnncTcx floCTaroTOO, ^ito<5i»» pasorpcrb Tpy6y 110 - 
120t, a 9T0 Bbnne TeunepaTypu, njpoK KoropoA. wnpMuep, najmanDieH paaunmarrcfi b iq)OSZBn«T 
ooBfaimeEByv rcByrorrb. Tpy^a yacnHViBarrcii A'a^'eTpe 6c3 paspymcHBH. a b cnyroett 
Bpq;Baparrcnuoo> cnycxa b cssasBHy b aoay «erep Mcmmiu cTH cficcQ^Boft bqiiohhu c HarrBTOM 
xqumACTCfi K o6c^^B0ft xonoeBe, TcputaatamPiauA Marrepaara npoBBKaer b cseii^HnH ipeoQiBy b nocne 
OKCBUBBH peaKiUBB B Ec^suanBsaiQni rt»aufxwyptt aaraepneBacT k o6ecnBiiBaaer mf^sMByn xsonsnjpa 
□DBpcsn^sBft B o^caff^xA KOnOBBC. 

ripRM^ peamoaiviB. IIpcnnnTioxBiif* ^rro sa rjiyfiiiHe 400 m 9sainyaTax]paBBaB Kaiiouua nBaMcipoM 146 mm 
c TCjnqjasoft c tcb ob B mm bmbct Tpewfnsy nnpsBofi 2 um b ^ieuus 2 m. 

Ecpyr nonBymncBOByn Tpy<5y ahbhoA 4 m c BapysHbiM ^^laMCTpoM ba 2 mm Mesfame ^yrpeuBero 
^KaMETpa oCcBtpaioA kojiohhu b mnrpBanc EcixpMCTEqHOCTB (t.c. 128 mi4 b xonmpBoft crcaox 6-8 mm. 
3arnymajOT hbabmA koboi Tpy6. roroBHT cycaacsm CHTB, nrm ^tcro 6cpyx 100 kt nopomsa b 30 Ji 
TexHBUBCKafi BQ|^^3£. ^cncBSBX) sanuBaxxT B nQnB3T8nesQGyK> Tpy6/. repMcxioHpyioT b^xbhS KOBOi'Tpy^ B 
Ba KonoBHC HKT isna rpocaiKc Tpy6y cnytxanr b 3QBy HcrcpMr muHuc m o6c^nBoft KonoBUbi. 

Mcpc3 1,5 H Ha^JiBaeTCH pcaKi^ h npoacxoflnr paoorpcs a pasjorBaiOK noiucriwicaoBoft TpytSfc* ennim* 
unH ooopHsocHOBaDiH CO cTcaKaMB o6caAHoa KonoBBfac Bonce Toro. oocsonbBy Mar^man 1796^ 
pasM^muB, OB npoBBxarr b b xpoxipHy, tokbm o6pannM ^omuBiBTeniiBo ee rcpMCTSDapycT. 
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Docne OKGSPtasasi p^^upw. sorropafl iqwreurr 0^ • ],0 «i, cKoaauray ocraamiioT b dokoc Ha 4 - 5 a j^psi 
DoocTeHOBncHivi TTwrrrpfyrypM a aanyyA^^nPW mvaoTKneBOBoA TpyCu. 3arai KonoBKy HKT una 
rpocn, Ba Koropbot nnacTbipb tiboi cnyn^cH b caKBaxaey. nfyywifagyr ha msefiXBocTU B cmaMvmy 
ccycxuDT KonoHHy 6yps7ibHbOc Tpy6 c lano'afU^aTBbac iyp6o6ypOM, a<v<<^'t^ eotk ^pcdoft ■ pa36ypaBU0T 

npcnocc^f^rrr oopeocoBKy o6c<ffHofl luvioHHbi oorviacso Jicfcxpyinnyni HBuiyyimHHM* 

npcRft^iqBcrea z^penn«r«ttM« cnoeotfa omnwhim i OT ew sa tou, vro nDBpexnesae e iW^M^ynnft mnoBBe 
B3Qin|iyeTcsi tomt bi^cxbo 3a c^er npoBHKHOBeaBfi icarepBana nnacmpsi b cesiq mm Tpeniym/. K Toiiy 
sc macTfaipb B3 cBBTcrnpncsoro ifatrqmana ^uiuv)BcnHBe» tak xas bc m^^cpscB sopposHB. 

HcToqHHKB KB^opwaiQra: 1. BnajKeBB«i BA.» yMcrCacB B.r. Captaatmaa UBcrvtpA m KanBTanfaBDMy 
peuoary cSBaxHB. H^^a, 1S8S. c.l63. 

2. ASTOpCKoe cav^eTCJXbCTBO N 1601330, CCCP» Kn. £ 21 B 29/10, 1990 - npanrnm. 

3. KBCTpymBH DD wpffc^j^^uiii, CMOCH B3DecTsoBoft ^|nfi ropHbix H tiypoBUX pa(SoT (CHTE). Man* AO 
'OrpotoiHTqigaiibf 1 7 c:. 
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Claims itepu3rna B3o6peTeHHHl: 

1. Cdooo6 m uol' i' « B UMn e Hm5 » rqiMrrcpraocTM c6cmjspbtx kotiobb* uuixmuDOQril ncpespbrrae soBbi 
BerepuerviBocTB waayrpM imacrhtpeu, BbaaanaeBBUU b BUfifi fip^apuapytiMA rpytti^ ■ paomipeBHe 
nraacTbipii no aoett ^yiMoe iiyxew ooa^aioDX KafiuTOMBoro j^aoneBBS^ cyrjDffiaiHn^ftt*iii TCM» ^ITO d KVIBCTSe 
^^e^opMi^sytMoft Tpy6u Bcoonbsynr TpyiSy d T^aMinaciviBaro iiarrepeana, a ■atfurunaoe a^^b^^^^^^bbb 
ooonaxiT 3a c«ict pacmBpcBBH caiopaDor prffwywigr oca ■ csMopacoB^nDiqerocfi larepBaixa, scyropuu 
aaouiBRiDT ipy6y b3 TcpftAxmacraqBoro iiar^Kona nepcn nepeiTunittc 3obu HerepMenniiiocTii oCcafjfiaA 

KOnOHHbl* 

2. C&D006 no ornn TOKimpflLH to^ vto b saiKCTBe xqaioanaciviBaro jAncfiHBna ucaamgsym 
HKW'iuyiiivieB* 

3. OooooCj DO mLl H 2, oT/mqaioiZTdteH TCft<, «rzx> b Ka«ncTse cftMapft3orpesaac»n(cx>ocH b 
eaMDpM niMpmm^ erocB MarepBana mPDiiii3yMT CHTB cuccb B3secTK0Byi> ffiH ropBbOC h dypoBbix pa6oT. 
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Drawiiig(s) [MepTen]: 

XapaKTepMcmica Clir5 



XapaicrepMCTMKa 


SHaweHMe 


1. BoACH^Mecesoe OTHouueHMe cycneH3MH 


0.3 


2. PacxQA nopouiKa Ha 1 o6i>eMa, t 


1.8 


3. PacreKaeMOCTb no KOHycy AaHMM, cm 


20,0 


4. nnoTHocTb cycneH3HM. r/cii 


1.8 


5. BpeMfi HdMana peaKUKH rHAparauHM npM 




TeMneparype 20-25*0, mmh 


OKono 90 


6. TeMneparypa caMopaaorpeBaHHR. 


6onee 100 


7. CMeaneHiie KaMMfl cTpy6oA, Mfla 


5.0 


6. ConpoTHB/ieHMe KaMHn (}3MiibTpaMMM BOAU, MRa 


6onee 60.0 


9. ZlaBfleHHe npM pacuiMpeHHM. MFIa 


AO 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness firom the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings fi-om the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, v^hile limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). WhOT the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and driUing operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilUng operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 nun) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from 54 to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1. Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyri^t Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 -prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gomykh i burovykh rabot [Instmctions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a defonnable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a defonnable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
theraioplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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